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Process to refine raw waxy oils for alimentary use.

@ Process to refine raw waxy oils and particularly raw
vegetable oils obtained from certain seeds, for example
seeds of sunflower, corn, grapestone, and also husk oil
resulting from the squeezing opertaion of olives: process
which, different from those usually carried out to refine such
types of oils for alimentary use, it comprises a sequence of
phases suitably performed to eliminate directly both the free
acidity and the wax contents, as well as the contents of
impurities, further phases being then added for decolorizing
and deodorizing purposes in order to obtain a final product
for alimentary use which is limpid, bright, without disagree-
able smell and taste. The refining process comprises first of
all a set of operations by which the free fat acids and the
waxy substances contained therein, as well as the different
impurities are separated from the fed raw waxy oil before
carrying out usual treatments for decolorizing and deodoriz-
ing purposes. The use of strong acid is not foreseen in this
process.
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The object of the present invention is a refining
process of raw waxy oils, and particularly raw vegetable
oils obtained from some seeds, for example, those of sun-
flower, corn, grapestone, and also husk oil resulting from
the squeezing operation of olives : process which, different
from the refining process usually carried out to obtain such
types of oils for alimentary use, comprises a sequence of
phases suitably performed to eliminate directly both the
free acidity and the contents of wax, as well as the contents
of impurities, further operative phases being added for
decolorizing and deodorizing purposes in order to obltain a
final product for alimentary use, which is limpid, bright,
without zny disagreable smell and taste.

In the last decania, the accentuated advertising and
the possibility of obtaining oils of wvarious sceds, the
prime costs and, conseguently, selling prices of which are
commercially preferable, has greatly increased both the
cultivation and extraction bf raw oils, and the refining of
these latter, by taking the aim of reducing as nuch as
possibile or, if possibile to remove completely the free
acidity as well as the waxy substances, to better the

organolectic features, make limpid the colour and eliminate

disagreable smell and taste.
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Heferrinz to the raw waxy oils, the‘refining of which
is the object of the present invention, processes are already
rrovided in the prior art to eliminate, in a segpenceiof
orerztive phases, the contents of free fat acids, waxy sub—
stances as well as various impurities, the presence of which
may slso remarkably lower the commercial value of the product,
mayce beczuse of disagreable appearance, smell, taste...
In raw oil of sunflower, for example, a content of
about 2% of free fat écids, and 0.2 to 0.3% of waxy sub-
stances is found. The impurities may include gummy substances
and also metal particles. More diffused may be considered the
alkaline refining process, indicatved by the reference
character A in the block diagram of the accompanying drawing,
wherein a sequence of operative phases are provided, namely:
1. degumming
2. neutralization
3. decolorizing and filtering

4. dewaxing and filtering

5. deodorizing

In phase 1, the fed raw waxy oil is treated by means of
water and strong acid, preferably phophoric acid, at about
50°, in order to cause the precipitation of impurities (gummy
substances and meta parts), so that they may be separated

later through centrifugation.
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In phase 2 the neutralization of the prodﬁct coming
out from phase 1 is provided. The neutralization is carried
out by means of caustic soda which reacts with the free faf
acids, and a consequeﬁ% making of soaps to be separated from
the 0il by centrifugation. A& further washing and conéeéutive
drying serve to complete the operatione.

In phase 3 the semi-refined oll obtained through phase
2 is subjected to a treatment of decolorizing and filterings
This treatmeht is general;y carried out with a2 suitable
addition of activated carbon and the like, the scope of which
is to absorb the colouring substances present in the oil
during smuch refining phase, for example, chlorophyl, kerotene,
The next filtration serves 1o separate these additives after
the absorbing function of same has been carried out.

In phase 4, which concerns the dewaxing, the sim is taken
to crystalize the waxy substances.to better obtain the
separation of same. The semi-refined oil obtained through
phase 3 is to this end made cold during a suitable time
(maturing) and then filtered with the aid of an adjuvant
material (for example, fossil flour and the like).

According to tkis conventional process, the last phase 5
tekes the aim of eliminating those volatile substances which

are responsible for disagreable smells and tastes. In this



1C

15

20

.4
0238451

phase the deodorizing treatment is carried out in =
deodorizer with pre-heating and following heating at 230°

to 250° and high vacuum, generally from 1 to 5 mm Hg.

For comparative purposes, suitable to evidence the
orperztive and economic invention as explained @ereaftér,
it is useful fto point out thaet in accordance with above
resumed conventional refining process of raw waxy oils
indicated with the reference chzaracter A, thé éonténts of
waxy substances to attempt the greatest reduction or maybe
the complete elimination of same is ?aken into consideration
in phese 4 only.

S5%till in accordance with mnother process of alkaline
refining of the pripr art, the phase already indicated by the
reference numeral 2 is substituted by a group of phases
indicated by the reference character B in block diagram B.

By such a process the aim of carrying out following operations
is : to reduce, first of 2ll, to about 10% the residual of
soaps (coming out from phase 2a), without eliminating, maybe
rartizlly, the waxy substances : Fo remove the soaps nearly
in their total contents and reduce to about 10% the contents
of waxy substances (coming out from phase 4a): to eliminate
totelly the soap contents (coming out from phase 2a).

The semi-refined oil coming out from phase 2b, in

sccordance witk this block disgram passes to0 phase 3a
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concerning the deodorizing and filtering, the treztment
being like that which was referred to in the cited process 4,
subjeéted only successively to a treatment 4b in order to
complete the elimination of the waxy substances before the
final phase 5, this latter being related to the deodorizing
treatment of the product, and also like that alrezdy cited
for a prior process 4.

Another process, which is here indicated by the reference
character C, is considered as a process of physical refining.
By comparing this process C with process A as shown in block
diagram, it is possibile to note the lack of phase 2 concerning
the treatmént with caustic soda: it tends, nevertheless, to
eliminate the free fat acids by suitably conforming the phase
5 previously cited exclusively for a deodorizing treatment :
because of this conformation, such phase was further indicated
by the reference numeral b5a.

These and other processes for refining raw waxy oils
suzgested and/or applied in accordance with the prior art by
taking the aim of obtaining an oil for alimentary use, while
tending to realize such a refining purpose with sufficient
yield and satisfzctory gquality of the rroduct, evidence some
differences as regards the phase sequence of the treatments.
These latter are specifically gquaoted in the block diasrams

of the accompanying drawing, so that it is possibile to note
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that phases substantially similer, are shown and indicated

by respective reference numerals in accordance with those
operative rarticularities wkich a person skilled in the art
mey consider as more sultable to reach the desired finality
and way then be selectioned in a better way on the ground

of =is own competernce and eXperience;

Kevertheless, it is important to note that in the
limited field comprising the most possibile reduction, or
better still, the total elimination of the free fat acids
and waxXy substances present in the raw waxy oil, the prior
art does not foresee the reaching of the desired results
through an immedizte sequence of treximents. To make the
comparison easier, the exzmpies of process according to the
prior art as shown in block diagrams A,B,C of the accompaying
drawing, the reference numerals of the treatment phases,
briefulj hereabout, evidence that the treatment of dewaxing
is foreseen as totally operating only after that concerning
the deodorizing and filtering indicated by the reference
numeral 3, in both processes A and C : the operation is near
total (about 90%») before phase 3 in process B, namely in
the phase indicated by the reference numeral 4z, and then
completely through the phase 4b, after the itreatment of
deodorizing is provided in such phase 3.

. This course of the refining process has a more or less
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negative influence. upon the yield, insgtallation and
menufacturing costs, as w.ll as upon the quality of the
product, andmzkes further relatively more hard-working the
refining process in its whole.

The invention as claimed, has the main scopé of simplifying
the refining process of raw oleoginous oils and is intended
to rewedy possible inconveniences which could obstruct

the obtaining of alimentary oils having the desired good
guality. It sﬁlves the problem of how to create a refining
process actually effective and reliable tp eliminate
totally the contents of free fat acids, waxy substances

and various impurities alrezdy before subjecting the so
purified product to final conventional treziments of
deodorizing and decolorizing.

The advantages offered by present invention will still
be more evidenced to the skilled in the art ﬁhrough the
proposed sequence of phases which are explained hereafter in
relation to the new rofining process of raw waxy oils,
as well as through the comparison with the process examples
concerning the prior art, by tseking the aim of evidencing
also the operative differences by looking through the black
diagrams shown in the accompanying drawing.

In the drawing the reference numerals not having any
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added cherzcter are o be referred@ To conventionzl
trestaents in accordance with the premises also as regards
the prior artv, while through the added characgers,

ifferences relating to respective conventional treatments
for = desired process are pointed out. Single reference
charscters are quoted in the block diagram concerning the
process wkich is the objgctsof the present invention,
indicated in its whole by the reference character D, as
briefly reférred to zbove.

-The refining process according to the present invention
comprises, iirst of all, a set of operations by means of
which the free fat acids and the waxy substances contained
therein, as well as the verious impurities are separated
from the fed raw waxy oil, before carrying out next
conventional treatments for decolorizing and deodorizing
purposes. The operztion may be resumed as follows :

a; cooling treatment of the raw oil st the temperature of 0°C

b; mwixing operation, in a conventional manner, with cmustic
soda to give rise to a reaction with the free fat acids
and & consequent forming of soaps :

c; =2 long maturing time i.e. @ time which is necessary to
form crystals of all the waxy substances contained in

the oil being treated, and agglomerate these crystals

both with the soaps and with the impurities contained
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in so0 treatgd cil, in order to favour a total seraration
of same : | |
d. separzation by centrifugal way, of the so formed

agglomerat from the oil, S0 that_thisulatter nay

further be dried and then subjected fo the next phése o JrigH
e. decolorizing and o
f. deodorizing_

through Qonventional treatnents alrea@y indicafed’by

reference numerals 3 and 5, respectivel&- |

' Practical experiments ofrthe appiiqant hgve»evidenced
fhat the phase D. of the refining process in aécordanceAwith
the invention is to be garried out with-;éustic soda, the
dengity of which is preferably about fO% highefuthan the
stoichiometric calculus, by takipg into account thafvthe
soda density is to be selected on the groﬁndé of'the acidity
of the oil to be treated, with a con0entrétion inbféﬁéﬁ;
based on the increment of acidity. Thus, for exampié, a éoda
concentrotion of 18° Bé may rightly answer to a content.of
free fct acids of about 1.5-~, while a soda corcentiétion
of 20,. Bé may be in keeping with a content of about 3.

In phase C the maturing time is extended fto about more

than 16 hours to reach those conditions which are suitable
for forming crystals of the wax totality aﬁd obtaining the

agglomeration as indicated above.
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This new refining process in accordance with the
invention has also been shown by a block diagram indicated
by the reference character D in the accompanying drawinge.

By comparing this latter with the block diagram of the
process indicated by the reference character A it is possiﬁle
to note that the phases of the process sequentially (guoted
from a tc 4 replace those indicated by A., 2., 4. in the
process of prior art and include the dewaxing treatment

before the final treatments and particularly before the

10 decolorizing treatment indicated by the reference numeral 3.

15

20

This important differénce does not relate to the refining
process A only, but a2lsoc to the processes B and C of the
prior grt.

"It wiili easily be understood by a person skilled in
the art, when he is looking through the block diagrass and
considering carefully the novel features of the refining
processrin-accordance with this invéntion, és described
hereabout, that a substantizl difference arises in respect

to refining processes su;gested and/or applied in accordsnce

with the rrior art. According to the process of the spplicent,

indiccted by the reference character D, a particuler
importance is to be given to the selectlon of consecutive
phases b znd ¢, not only to realize the neutralization of

the free acidity by itself, but mostly to succeed in

e m———— -



10

15

11

02384571

obtaining, through a single a;glomerszte comprising the
crystals of &ll the waxes in their waking during these
phases, the soaps resulting frou the recction of the caustic
soda in its suitable concentratioﬁ‘in respecf to thevacidity '
of the~oil being treated, as well as the various impﬁrities
whose separation tekes place during such phases.

Furthermore, from the description éf the dperétive
phases a to f and rarticularly from that refBEréd to the
phase t, it gives a result that only the use of caustic
soda is provided, no strong acid being‘on fhe contrary
employed. The resulting advantages shéuld.very clearly be
understood by the skilled in the art. Particulér»men¥ion
is to be made for that which concerns tﬁé obtainable
agglomerate as pointed out above, the separéfiohﬁof ﬁhich
is performed by centxr¥ugation, so that a rémarkabie
simplificafion of the process is conséquently poésibie;&>
As premised, the advantages concern both the installation

end manufacturing costs, and the easier obtaining of

refined oil having a better quality.
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CLAINMS

A refining process of raw waxy oils for alimentary

use comprising treatments of : degumming ; neutralizat-~
ion of the free fat acids, dewaxing of the waxy
substances ; eliminztion of the various impurities,

decolorizing and deocdorigzing ; characterized in that

it comprises a secuence of operztive rhases on the

oil which is fed for being refined in order to

realize the total elimination of the free fat acids

and waxy substances, as well as the separation of

the various impurities, 211 contained in the oil

being trezted before subjecting the obtzined oil to

the next phase of decolorizing and deodbrizing, such

sequencés comprising :

a. cooling treatment of the raw waxy oil at the
temperature of 0°C :

be mixing, in a conventional manner of the so cooled
0il with caustic soda to provide thé reaction
with the free fat z=cids and the consequent forming

of soaps :

c. & lon. maturing time of the seui-refined oil as i
considered necessary and sulficient to favour

both the forming of crystals from the waxy
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"subétances totally contained in the oil being
treated, and agglomeration of such crystals, either
with the soaps made in said phase (b), and with the
various impurities, as well as those contzined in

5 seid oil 3
d. éeparatiop, by_centrifugal way, of such agglomerated
whole from the oil to0 be further treated through the
following final phases of the process carried out
in conventional manner, namely 3
10 e. decolorizing

f. deodorizing

2. Refining process as claimed in Claim 1, characterized

in that : the density of the caustic soda to be mixed
in accordance with said phase (b) is preferably

15 about 10x higher than the stoichiometric calculus;
the density of said caustic soda is to be selected
on the ground of the acidity of the oil being treated,
the increase of concentration being based on the

increase of acidity.

20 3. Process as claimed in Claim 2 charagcterized in that,
for example, a caustic soda concentration of 18° BS
may rightly answer to @ content of free fat acids of

ebout 1.5%, while a caustic soda concentration of
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20° Bé may rightly answer to a content of about 3%.

Process as clained in Claim 1 characterized in thet

said long maturing time is extended up to about

more +than 16 hours.

Process as claimed in Cleim 1, characterized in

that in said degumming phase (a), neutralization
phase (b) and dewaxing phzse (c) is provided only
the use of caustic soda, the exployment of any

strong acid being excluded.
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